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Abstract of JP 20023441 1 7 (A) 
PROBLEM TO BE SOLVED: To easily form a 
copper wiring pattern having the designed width and 
thickness. SOLUTION: After copper foil having a 
thickness of <=12 &mu m is patterned by a ( 
subtractive method, the pattern is plated with copper 
by the copper electroplating method. 
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Title of the Invention 

Method of forming fine pattern 

Detailed explanation of the invention 

[0015] (Embodiments of the invention) 

A method of forming fine pattern according to the present invention 
can be used for a rigid plate of a printed circuit board (a single-sided plate, 
a double-sided plate, a multilayered plate, and a build-up substrate), single- 
sided and double-sided flexible substrates, single-sided and double-sided 
tape substrates, substrates for mounting semiconductor. An embodiment 
according to a double-sided plate will be explained with reference to Figure 
1 as follows. 

[0016] 

A material of a substrate 1 may be a combination of a reinforcing 
material (woven or non-woven fabric) and a resin such as glass/epoxy resin, 
glass/polyimide, glass/BT (bismaleimidetriazine), alamido/epoxy resin, and 
so on. Further, a layer without a reinforcing material, or a layer, in which 
strips made of the reinforcing material are dispersed into a resin, can be 
used as a part of or a whole of the substrate. An outmost layer of the 
build-up substrate, single-sided and double-sided flexible substrates, and 
single-sided and double-sided tapes are most preferable. 

[0017] 

A thickness of a copper foil 2 arranged to the one side or both sides 
of the substrate 1 should be 12 M m or less, preferably 9 M m or less, and most 
preferably 6 M m or less (Figure 1 (a)). A light sensitive resin is applied or 



laminated to the surface of the copper foil 2, and dried by using heat or hot 
air depending on the resins as needed. 

[0018] 

A light sensitive resin 3 is attached to the copper foil 1 (Figure 1 (b)). 
Then, a light having a short wavelength, specifically UV-ray is irradiated to 
the material for a printed circuit board via a photomask made of glass or 
plastic film, to which a required pattern is made by means of a positive or a 
negative image. The light sensitive resin may be liquid or solid (dry film). 

[0019] 

A chemical solution is sprayed to the light sensitive resins, to which a 
short-wavelength light has been irradiated, or the substrate comprising said 
resins is immersed into the chemical solution. Accordingly, a required 
pattern is obtained (Figure 1(c)). 

[0020] 

A chemical solution, which dissolves the copper foil, is sprayed to 
the surface of substrate, to which a required pattern is formed by means of 
a resin. Accordingly, the copper foil except the required pattern is peeled 
off (Figure 1 (d)). 

[0021] 

Then, depending on a resin, a chemical solution is sprayed to the 
resin surface in order to peel it off (Figure 1 (e)). 

[0022] 

In this state, the thickness of the copper foil 2 is same as the initial 
one. An electrolytic copper-plating 4 is performed to the patterned copper 
foil having a required printed circuit in order to increase the thickness of 
the copper foil 2 (Figure 1 (f)). When the electrolytic copper-plating is 
performed, a pulsed electric current is preferably used. 

[0023 and 0024] (Examples 1-7) 

Copper-clad laminates having 9 M m thickness are attached to both 
sides of a substrate consisting of glass/epoxy resin. A pattern is formed by 



the general subtractive process using a dry film having a thickness of 10 M 
m. The obtained pattern is for flip tip ball grid array having 1500 read. 
The pattern has a fine pattern part having a pattern width of 15 M m and a 
circular pad part having a diameter of 70 M m. 

[0025] 

An average pattern width of the fine pattern part obtained at this 
point was 16 M m at the bottom and 13 M m at the top. Approximately, a 
uniform pattern was made all over a panel. 

[0026] 

An electrode was attached to a part of the patterned wiring arranged 
to the circumference of the substrate. Then, the whole substrate was 
immersed into a bath for electrolytic copper-plating, and an electric current 
was applied. Finally, copper deposit having an average about 9 M m 
thickness was obtained. 

[0027] 

Types of the applied electric currents and other data were 
summarized in Table 1 . (We did not translate farther.) 
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